Self-determination theory (SDT) is a motivation metatheory that has received significant empirical support across several contexts of human behaviour. The motivational regulations as espoused by SDT refer to differing degrees of self-determination that individuals can demonstrate toward their behaviour. In particular, the regulations have received strong empirical support as predictors of exercise. However, literature in this domain has revealed inconsistent findings with respect to gender on levels of motivational regulations. The purpose of this meta-analysis was to examine differences between men and women on SDT's motivational regulations for exercise using studies that employed the Behavioural Regulations in Exercise Questionnaire (E. Mullan, D. Markland, & D. K. Ingledew, 1997, A graded conceptualisation of self-determination in the regulation of exercise behaviour: Development of a measure using confirmatory factor analytic procedures. Personality and Individual Differences, Vol. 23,. A total of 27 studies contributed total effect sizes (Hedge's g) of gender differences, which were computed independently for each of the regulations, as well as for a composite self-determination score. Overall, results from random-effects models revealed near-zero effect sizes, thus representing negligible differences between men and women on each of the regulations. The findings with respect to SDT's fundamental principles of universality across genders are carefully interpreted in light of existing research of gender invariance and with suggestions for future work.
ing (Deci & Ryan, 1985) . One of the fundamental assumptions of SDT is the universality of its psychological constructs and processes (e.g., motivational regulations) across cultures, developmental periods, and most notably for this study, gender (Ryan & Deci, 2000 . In regard to these universal processes, it is postulated in SDT that there is a continuum of three main types of motivation: amotivation, extrinsic motivation, and intrinsic motivation . Amotivation indicates an absence of motivation whereas intrinsic motivation is defined by enjoyment of an activity, for example exercise, and by the satisfaction of performing it for its own sake. In between these two extremities rests a gradient of extrinsic motivational regulations, which, with an increasing degree of self-determination, become positioned closer to intrinsic motivation .
The least self-determined of the regulations is external regulation, which reflects engaging in a behaviour because one is motivated by external rewards or to avoid punishment . The first level at which individuals begin to internalize a behaviour such as exercise is introjected regulation, which involves partaking in the activity to avoid feelings of shame or guilt. Adjacent is identified regulation, which arises when an individual begins to value the benefits of exercise and assigns it personal importance . The most self-determined of the external styles of motivation is integrated regulation, whereby a behaviour such as exercise becomes assimilated in an individual's identity and sense of self Ryan & Deci, 2003) .
The proliferation of research examining motivational regulations and their relationship with exercise can be credited to the development of self-report instruments that have allowed researchers to quantify the continuum of motivation. Overall, studies have consistently shown that self-determined motivation is associated with exercise adoption and maintenance, especially intrinsic and identified forms of motivation ; external regulation and amotivation have consistently shown either no association or negative associations in this regard (Lewis & Sutton, 2011; Roberts & Treasure, 2012) . In contrast, the association between introjected regulation and exercise is equivocal, with some studies indicating a facilitative influence for introjection and others the opposite influence (Edmunds, Ntoumanis, & Duda, 2006; Silva et al., 2008) .
While the above cross-gender synopsis describes a universal sequence linking the regulations with exercise, there have been inconsistent findings across men and women in terms of levels of the individual regulations. On the one hand, a number of studies have found that men and women show similar patterns of motivational regulations (Duncan, Hall, Wilson, & Jenny, 2010; Gillison, Standage, & Skevington, 2006; Lutz et al., 2003) . On the other hand, several studies have found differences across gender in the extent to which exercise regulations are expressed (Daley & Duda, 2006; Gillison, Osborn, Standage, & Skevington, 2009 ). For example, several authors have found that women endorse introjection for exercise more strongly than men (Duncan et al., 2010; Wilson, Rodgers, Fraser, & Murray, 2004) . These findings are consistent with formerly cited research on exercise motives, which have been theoretically linked to SDT's motivational regulations (i.e., appearance motives and controlled regulations; Markland & Ingledew, 2007) . Although these gender differences in levels of motivation are not explicitly espoused in SDT, they tie in well with research in the sports domain that is grounded in gender-based frameworks. For instance, gender-roles orientations that arise within surrounding social environments have been shown to differentially influence sport motivation for men and women (Clément-Guillotin, Chalabaev, & Fontayne, 2012) . Given the importance of the social context in SDT, it is not surprising that gender differences in motivational regulations for sport have also been found (e.g., Gillet & Rosnet, 2008) . Perpetuation of these discrepancies in the exercise domain would not run contrary to SDT, and this is worthy of investigation.
In light of this empirical evidence, the purpose of this investigation was to conduct a meta-analysis to examine gender-based mean differences in SDT's motivational regulations for exercise. Meta-analyses using concepts from SDT in the exercise domain are in their infancy, particularly with regard to targeting the motivational regulations specifically (Chatzisarantis, Hagger, Biddle, Smith, & Wang, 2003; Teixeira et al., 2012) . To our knowledge, no meta-analysis has ever been conducted to examine whether there are discrepancies between how men and women score on any of SDT's fundamental concepts. There are empirical and theoretical implications for this study. Namely, the findings have the potential to provide clarity on which regulation(s), if any, researchers can expect to find differences between men and women. This could bestow greater justification for either merging or segregating scores for men and women in auxiliary analyses and in intervention applications. The findings could spawn innovative theoretical enquiries to better understand different facets of the universality hypothesis.
Method

Selection of Studies
In order to maintain psychometric consistency and to reduce heterogeneity of the results, this meta-analytic investigation drew from studies that specifically employed the original Behavioural Regulations in Exercise Questionnaire (BREQ; Mullan, Markland, & Ingledew, 1997 ) and the revised BREQ-2 (with amotivation subscale; Markland & Tobin, 2004) as measures of motivation. Both versions have been deemed psychometrically sound, making them popular choices among motivation researchers (Markland & Tobin, 2010; Fortier, Duda, Guérin, & Teixeira, 2012) . The BREQs have been applied successfully in conceptual research (e.g., Duncan et al., 2010) as well as in large-scale intervention studies (e.g., Fortier et al., 2011) .
The search was conducted using Scopus, Web of Science, and Google Scholar databases to find relevant empirical studies between 2001 and 2009 in which SDT's motivational regulations toward exercise were measured using either the BREQ or the BREQ 2 (Markland & Tobin, 2004; Mullan et al., 1997) . The keywords that were used in this search were: BREQ, BREQ-2, motivation, exercise, physical activity, self-determ*, SDT, regulation*, men, women, and gender. We also conducted a search of this instrument's reputable BREQ website (http://pages.bangor .ac.uk/~pes004/exercise_motivation/scales.htm) to locate other pertinent studies. After deleting duplicate studies, a total of 134 studies remained.
From the original pool of 134 studies, we applied a series of exclusionary steps to achieve a greater specificity of research and a target population. Studies with the following types of participants were excluded from further analyses: clinical samples (e.g., cardiac rehabilitation patients), samples of subjects under the age of 18, and samples that were comprised exclusively of men or women. In addition, we eliminated any studies that did not employ the BREQ or BREQ-2 as a measurement tool, as well as those studies that were solely theoretical or contained no original empirical data (such as other meta-analyses).
The studies were sorted and deleted on the basis of each criterion; the taxonomy of studies can be found in Figure 1 . For articles that did not present separate means and standard deviations of the regulations for men and women, we contacted the authors directly, requesting that they send (a) the gender-based effect sizes for their respective studies or (b) the raw data by gender so that we could calculate the effect sizes in the manner described below. The final 27 studies included in this meta-analysis appear in Table 1 . For any longitudinal or intervention studies with time-lagged measures of motivation, only baseline values were employed in order to avoid contamination from intervention components or from the effects of participating in a research study over time.
Coding of Studies
Several pieces of information were coded for each study, such as the number of men and women participants, the mean age of participants, and the version of the BREQ scale used to measure motivation. The studies were coded by two of the authors of this paper. The BREQ is a 15-item self-report questionnaire comprised of four subscales that measure external, introjected, identified, and intrinsic regulations of exercise behaviour; the BREQ-2 contains an additional subscale (four items) assessing amotivation (Markland & Tobin, 2004) . Neither instrument contains items assessing integrated regulation. Although some authors have recently included additional items assessing this style of motivation (Barbeau, Sweet, & Fortier, 2010; Wilson, Rodgers, Loitz, & Scime, 2006) , this subscale was not included in the present article, as the number of studies having done so was marginal at the time the analyses were conducted (i.e., one study identified). Items on the BREQ and BREQ-2 are scored on a five-point Likert scale and mean scores are created for each subscale. In addition, the Relative Autonomy Index (RAI), which refers to a weighted summed score of all regulations, can also be computed (Markland & Tobin, 2004) . In this meta-analysis, the RAI was used when the scores had been computed in the original studies.
Data Evaluation and Analyses
An effect size is defined as the standardized mean difference between two populations. For the purposes of this meta-analysis, effect sizes were computed that referred to the differences between men and women on the RAI and on measures of each of the different motivational regulations: amotivation, external, introjected, and integrated regulations, and intrinsic motivation. We calculated the effect sizes of gender differences using Hedge's g (Borenstein, Hedges, Higgins, & Rothstein, 2009 ); whenever possible, the effect sizes were calculated for each of the regulations and the RAI by dividing the mean score difference for males and females by a pooled standard deviation. All effect sizes are presented such that positive effect-size values indicate that men on average scored higher than women on the different regulations.
The effect sizes were first calculated for each individual study and also separately by regulation type (and RAI). Despite stringent inclusion criteria, the studies varied in their research purposes and implementation and therefore we assumed that there would be significant variability between them in terms of methodology, culture, sample characteristics, BREQ version employed, and exercise context. Because fixed-effect models assume that all included studies are functionally identical, and thus the results have limited generalizability beyond the narrowly defined populations, we opted for the random-effects models (Borenstein, Hedges, Higgins, & Rothstein, 2010) . The advantage of using a randomeffects model lies in the assumption that there is a distribution of true effect sizes among the studies, and in the fact that such models take into consideration two sources of sampling error: within studies and between studies (Borenstein, Hedges, & Rothstein, 2007; Field, 2001) .
To compute the overall mean effect sizes using a random-effects model, we employed the Comprehensive Meta-Analysis (CMA) software (Biostat, Version 2, Englewood, NJ). To obtain the overall effect sizes (g total, or Hedge's g total), and consistent with random-effects analyses, each study was weighted by the inverse of two sources of variance (i.e., within and between studies; Borenstein et al., 2009) . For each of the regulations and the RAI, the approximate confidence interval for g total was provided and interpreted as the probability that the overall effect size is equal to zero (Hedges & Olkin, 1985) . We also computed a random-effects Q statistic for each of the regulation analyses, which provided an indication of the homogeneity of variance across studies (Huedo-Medina, Sanchez-Meca, Marin-Martinez, & Botella, 2006) . The Q statistic is evaluated using the 2 distribution with k Ϫ 1 degrees of freedom (k ϭ number of studies). A significant Q statistic indicates that there are elements of diversity between studies in terms of design, participants, or other, greater than what 
Note.
The reference list for all studies included in this meta-analysis is available in a supplemental file; Age is given as a combined mean for men and women unless available separately.
a Recruitment context/participants, location, and study design were coded for descriptive purposes. Location was coded as the country in which the study was conducted (if this information was not available in the article, the country of the first-author's institutional affiliation was used). would be expected by chance, and that could be influencing the magnitude of an effect size. When such methodological heterogeneity is found, it is best to test for moderator variables in an attempt to explain this heterogeneity. In interpreting the results of a meta-analysis, it also is important to consider the likelihood of publication bias, which refers to the selective publication of only those studies with significant findings (Ahmed, Sutton, & Riley, 2012) . In the present paper, the likelihood of this bias was determined by computing the "fail-safe N" through the CMA program. The fail-safe N refers to the required number of unpublished studies that would be needed to reduce the overall effect size to nonsignificant levels (Orwin, 1983) . The risk of publication bias is lower when this number is elevated. Lastly, for each motivational outcome variable, we also obtained a forest plot with 95% confidence intervals. A forest plot provides a visual display of the amount of heterogeneity that is present in contributing studies, and it indicates the relative weight, based on sample size, of each effect size to the total (Akobeng, 2005) .
Results
Characteristics of the final 27 studies included in this metaanalysis appear in Table 1 . Overall statistical values obtained for the distinct motivational regulations and the RAI can be found in Table 2 . Fourteen studies contributed to the total effect size for amotivation (BREQ-2). Although six of the studies showed effect sizes favouring higher scores in women, the total effect size for the difference in amotivation between men and women was nonsignificant (g ϭ .046, 95% CI: Ϫ0.04 to 0.13; see Figure 2 for forest plots). The overall effect-size distribution in the random model appeared to be homogeneous, as indicated by a statistically nonsignificant Q value, Q(13) ϭ 13.37, p Ͼ .25.
A total of 26 individual effect sizes contributed to the analyses of the external and introjected regulations. The overall effect size representing gender differences on external regulation was nonsignificant (g ϭ Ϫ.001, 95% CI: Ϫ0.045 to 0.042). As can be seen from the forest plots in Figure 2 , there seemed to be an even split between studies that reported higher external regulation scores in men and those that reported higher scores in women. Although 15 of the studies indicated that women had higher scores for introjected regulation, the total effect size revealed that, overall, levels in men did not differ significantly from those displayed by women (g ϭ Ϫ.049, 95% CI: Ϫ0.117 to 0.019). The amount of heterogeneity in the distributions of studies for the analyses of external and introjected regulations was not significant, external: Q (25) The total effect size of gender differences for identified regulation across the 26 studies was nonsignificant (g ϭ Ϫ.059, 95% CI: Ϫ0.145-0.027). As can be seen from the forest plot, 15 of the individual effect sizes for introjected regulation indicated higher scores in women, despite greater variance in the size of these effects than in the remaining 11 studies. Similarly, 26 studies contributed to the overall analysis for intrinsic motivation and revealed no overall disparities between men and women (g ϭ Ϫ.003, 95% CI: Ϫ0.097 to 0.091). Nonsignificant Q values for identified regulation, Q(25) ϭ 22.87, p Ͼ .05, and for intrinsic motivation, Q(25) ϭ 22.78, p Ͼ .05, indicated a homogenous distribution of studies in each overall analysis. Finally, few of the total studies that were selected for this meta-analysis had computed RAI scores. Therefore the overall effect size for the difference between men and women on the RAI could only be computed on a total of five studies. The overall effect size was nonsignificant (g ϭ 0.104, 95% CI: Ϫ0.066 to 0.274), and the distribution of contributing effect sizes was homogeneous, Q(4) ϭ 4.35, p Ͼ .05. Given that all overall effects were already nonsignificant, there was no need to consider the fail-safe Ns that might provide the required number of unpublished studies with null findings.
No moderator analyses were conducted for any of the regulations or for RAI because none of these effects were found to be heterogeneous.
Discussion
The purpose of this meta-analysis was to examine gender differences in SDT's motivational regulations for exercise, as measured by the BREQ and BREQ-2. To our knowledge, few meta-analytic investigations have focused solely on assessing the magnitude of gender differences on mean levels of major theoretical determinants of exercise, and none have centered on SDT's motivational regulations. This type of summative evidence is particularly warranted given recent statistics showing gender disparities in levels of exercise (Colley et al., 2011) . Our findings from 27 studies revealed that scores for men and women were not significantly different from one another for any of the five regulations or for the composite RAI. All total effect sizes were nearly zero and thus any differences between males and females could be considered negligible. This serves to clarify some of the inconsistencies between genders that have risen over time in this literature.
From an empirical standpoint, the absence of any mean-level differences between men and women on the motivational regulations is somewhat surprising, as several studies have shown differences between genders in levels of intrinsic motivation, as well as identified and introjected regulations (Daley & Duda, 2006; Brunet & Sabiston, 2009 ). The findings also run contrary to gender disparities that have surfaced in the sports literature (Clément- Guillotin et al., 2012; Gillet & Rosnet, 2008) . However, our results are in line with opposing findings demonstrating that men and women share consistent levels of motivational styles . From the participation-motives perspective, our findings do not take away the notion that certain reasons for exercise, such as appearance and competition, can be more salient for either gender.
However, there appears to be uniformity across men and women in the overall internalization of these reasons into one's sense of self (Markland & Ingledew, 2007) . This relates to SDT's tenant of universality, from which Ryan and Deci (2002) claim that it is the meaning of the constructs as well as the basic theoretical processes that should not differ by gender. Researchers have conducted robust assessments of the universality principle, for instance, by testing the gender invariance of specific measurement instruments and showing that theoretical constructs are similarly perceived and defined by men and women (e.g., Vlachopoulos, 2008) . In the exercise context, certain empirical models have been shown to be invariant, thus supporting the universality of motivational mechanisms/sequences across men and women, rather than any consistency in mean levels of the respective constructs per se (Gillison et al., 2006) . Some authors have maintained gender invariance with respect to overarching SDT-based models while simultaneously speculating about meanlevel differences between men and women on latent theoretical constructs (Brunet & Sabiston, 2009 ). But our summary of studies showed no discrepancies overall in mean levels of the regulations, which raises theoretical implications regarding the universality of motivational processes and of motivational quality, at least in the exercise context. Further testing is required through future metaanalyses, including broadening these enquiries to different contexts such as sport, as well as other facets such as cultural universality.
However, it is also important to take into account that gender discrepancies (or similarities) might not simply arise in terms of overall mean levels on the regulations. Rather, they may evolve further along the line at an associational level from motivational source (regulations) to outcome (e.g., exercise frequency), although this was not assessed in the present study. Therefore future quantitative reviews will also need to examine cross-study gender differences in the strength and direction of regulations-exercise relationships (e.g., Duncan et al., 2010) . This could lead to additional interpretations of SDT's universality hypothesis and important implications for exercise interventions.
In terms of the limitations of this meta-analysis, only those studies that employed the popular BREQ and BREQ-2 were included. Although this provided a homogeneous assessment of motivation, it limited the ability to capture measurement-based variability and to generalise the findings to other instruments. In addition, studies supplementing the BREQ with a subscale for integrated regulation were scarce at the time the data was compiled. Although this regulation is now being assessed more frequently in the exercise literature (Wilson, Sabiston, Mack, & Blanchard, 2012), to our knowledge, levels of this regulation have seldom been compared across gender.
Eliminating clinical populations from this meta-analysis meant that there were few intervention studies, and hence a scarcity of longitudinal studies (n ϭ 2; baseline data examined). Hence, no conclusions can be drawn regarding the consistency of gender uniformity of motivational regulations over time. This will need to be examined in future studies. Moreover, this meta-analysis was primarily comprised of studies in which participants were recruited from sport/exercise centers, thereby ensuring that the individuals in these samples were mostly active (with exceptions; Markland & Tobin, 2004) . Therefore, the lack of gender differences in levels of SDT's motivational regulations cannot be generalised to more sedentary individuals, including those undergoing exercise interventions. This is a noteworthy remark, considering that individuals in different stages of exercise behaviour change tend to endorse dissimilar levels of the motivational regulations (Fortier, Sweet, et al., 2012; Thøgersen-Ntoumani & Ntoumanis, 2006) .
In sum, future meta-analyses of this kind will need to show consideration of the broadening of inclusion criteria, so that, for the allowance of greater generalisation of gender similarities (or differences) in motivation to the wider population, a greater number of studies can be included. From an applied standpoint, the results of our study suggest that programs that aim to motivate individuals to achieve greater levels of exercise might not require significant gender tailoring with respect to targeting the motivational regulations specifically. Theoretically, our findings carry implications in terms of the consistency of basic SDT constructs (i.e., regulations) across gender and in the exercise context, which supplements existing knowledge of the universality of motivational processes within SDT.
Résumé
La théorie de l'autodétermination (TAD) est une métathéorie de la motivation qui a bénéficié d'un important appui empirique dans divers domaines du comportement humain. La régulation de la motivation, selon la TAD, fait référence à divers degrés d'autodétermination dont peuvent témoigner les individus dans leur comportement. En particulier, la régulation a reçu un grand soutien empirique à titre de facteur prédicteur de l'exercice. Toutefois, la littérature sur ce domaine révèle des résultats contradictoires quant aux genres et aux niveaux de régulation de la motivation. Cette méta-analyse avait pour but d'examiner les différences entre les hommes et les femmes quant à la régulation de la motivation pour l'exercice, en se servant d'études ayant utilisé le Behavioural Regulations in Exercise Questionnaire (E. Mullan, D. Markland & D. K. Ingledew, 1997 . A graded conceptualisation of self-determination in the regulation of exercise behaviour: Development of a measure using confirmatory factor analytic procedures. Personality and Individual Differences, 23, . Au moyen de 27 études, on a pu établir l'ampleur de l'effet (le g de Hedges) des différences selon le sexe, qui a été calculée séparément pour chaque régulation, puis utilisée pour obtenir un résultat combiné pour l'autodétermination. Dans l'ensemble, les résultats des modèles à effets aléatoires révèlent une ampleur de l'effet presque nulle, ce qui représente des différences négligeables entre les hommes et les femmes pour chaque type de régulation. Les résultats relatifs aux principes fondamentaux d'universalité entre les sexes selon la TAD sont soigneusement interprétés à la lumière de la recherche actuelle sur l'invariance d'après les genres et des suggestions de recherches ultérieures sont proposées.
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